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Table 1 

cifMacroblocks = 396 

QcifMacroblocks = 99 

macroblock ttireshoia = 0.85 

max time between keyframes = lOsec 

for (every received frame) 

get next frame 
get frame type 

get (macrobXock count) for frame 

if frame ^'^^^^^^^^^ count) cifMacroblocks ttien frame is iNTRA-coded 
(macroblock tliresbold count) « cifMacroblocks * macroblock 

tbresHold 

else if frame type QCIF . ^^^^^ 

if (macroblock count) == qcifMacroblocks tben frame is iNTRA-coded 
(macroblock tbresbold count) = ^cifMacroblocks * macroblock 

tluresbold 

end if 

if frame is iNTRA-coded 

if {Check Force Keyframe) 

force encode keyframe 

else 

standard encode frame 

end if 

else if INTRA-coded frame esqpected * 

if (time since last keyframe) >= (max time between k^frames) 
increase (max time between keyframes) 

else 

standard encode frame 

else if INTRA- coded MB t):ireshold 

if (macroblock count) >= (macroblock threshold count) 
if {Check Force Keyframe) 

force encode keyframe 

else 

standard encode frame 

end if 

else 

standard encode frame 

end if 
end for 

Check Force Keyframe 
BEGIN 

get (time since last keyframe) 

get (keyframe threshold) ^ 

keyframecheck = {max time between keyframes) * (keyframe threshold) 
if- (time since last keyframe) >= keyf rameCheck 
return true 

else 

return false 

end if 

END 
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Table 2 

cifMacroblocks =3 96 

qcifMacr ©blocks =99 

macroblock threshold =0.85 

max time between keyframes - 10 sec 

for (every received frame) 

get niext frame 

get frame type . ^ xr 

get INTRA- coded (macroblock count) for frame 

{macroblock threshold count) = cifMacroblocks * macroblock 

•thresbold 

else if frame type == QCIF • *^=tne is iNTRA-coded 

if (macroblock count) == <icifMacrob locks tben frame intra co^e« 
^Lc^block threshold count) = <jcifMacr.oblocks * macroblock 

threshold 

end if 

if frame is INTRA- coded 

if {Force Keyframe Threshold) 

go to Forced Keyframe Judex 

else 

go to Standard Encode Index 

end if 

else 

if INTRA-coded frame expected w^4.„^«„ 
if (time since last keyframe) >= (max time between 

keyframes) increase (max time between keyframes) by 

(max time to live) 
store index data 

go to srtandard Keyframe Xndex 

end if 

else 

if INTRA-Goded MB threshold 

if {Force Keyframe Threshold) 

go to Forced Keyframe Xndex 

else 

go to Standard Keyframe Xndex 

end if 

else . 

go to Standard Keyframe Index 

end if 

end if 

end if 
end for 
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Table 2 continued 

Foirced Keyframe Index 
BB6X23 

if {Get Index Status) 

encode index mark 

end if 

£orce encode keyframe 
return 



Standard. Encode Index 
BEGIN 

if (Get Index Status) 

encode index mark 



if {Index Keytrame Threshold) 
force encode keyframe 

else 

standard encode, keyframe 

end if 



standard encode keyframe 



else 
end if 
END 

Index Keyframe Threshold 
BEGIN 

get (time since last keyframe) 
get (keyframe index threshold) 

keyframeCheck = (max time between keyframes) * (keyframe index threshold) 
if (time since last keyframe) >= keyframeCheck 
return true 

else 

ret^um false 

end if 

lEND 

Force Keyframe Threshold 
BEGIN 

get (time since last keyframe) 

get (keyframe threshold) ^ , 

keyframeCheck = (max time between keyframes) * (keyframe threshold) 
if (time since last keyframe) >= keyframeCheck 
return true 

^ else 

return false 

end if 

END 
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Table 3 



Get Index Status 



BEGIN 



get stored index 
get current index 



if (stored index) and (current index) 

if (stored index type) != (current index type) 
return (stored index) and (current xndex) 

else 

return (current index) 

end if 

else if (current index) 

return (current index) 

else if (stored index) 

if frame is INTRA-coded 

return (stored index) 
else if (stored index) exceeded tixcie to live 

return (stored index) 

else 

return (no index) 

end if 

else 

return (no index) 

end if 



END 
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Table 4 

iJittez- Buffer Adjust 
BEGIN 

if {video freeze pict^ire) in force 

get currentBuf ferSize 

if startBuf ferSize not Bet 

set StartBuf fer Size to currentBuf ferSize 

end if 

if currentBuf ferSize > (minBuf ferSize * buf ferAdjustRatio) 

calculate gap between current and next talkspurts 

if (gap > minimuxnGap) 

adjustGap » (gap - xainiiaumGap) * adjustLevel 

if adjustGap > maxAdjustGap 

adjustGap = loaxAdjustGap 

end if 

tell jitterBuffer adjustGap 

// adjusting ttie gap between talkspurts to playout 
// tKe packets earlier will cause tbe buffer to 
// drain quicker. 

end if 

end if 

else if (freeze picture release) 

// actual freeze picture release could be received in multiple video 
// packets but we only want to do this stuff once so this needs to be 
// controlled by calling function 

set buf ferMadeUpSoFar to 0 
set buf f erRecovery true 
get currentBuf ferSize 

set endBuf ferSize to currentBuf ferSize 

set buf ferToMakeUp = startBuf ferSize - endBuf ferSize 
//we need to makeup the buffer size that we drained by 
// playing out packets quicker than normal 

if (currentBuf ferSize < xnaxBuf ferSize) 

adjustGap = increaseGap * (1+ (1-adjustLevel) ) 

if (adjustGap + buf f erMadeUpSoFar) > bu.f f erToMakeUp 

adjustGap = buf f erToMakeUp - buf f erMadeUpSoFar 
buf fer Re CO very false 

end if 

increase buf f erMadeUpSoFar by adjustGap 
tell jitterBuffer adjustGap 
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Table 4 continued 

else 

buf f erRecovery = false 
end if 
else if (buf f erRecoveary) 

// we've done the freeze picture release to start the recovery now 

it's 

// time to coitqplete it by increasing tbe talkspurt gaps until we 
recover 

// from the draining of the buffer during the video freeze picture. 

if (currentBuf ferSize < maxBuf f erSize) 

adjustGap = increaseGap * (1+ (l-adjustlievel) ) 

if (adjustGap + buf ferMadeUpSoPar) > buf f erToMakeUp 

adjustGap = buf f erToMakeUp - buf f erMadeUpSoFar • 
buf ferRecovery = false 

end if 

increase buf f erMadeUpSoFar by adjustGap 
tell jitterBuffer adjustGap 

else 

buf ferRecovery = false 
end if 

end if 
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